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Specification 

1 . Title of the invention 

Photosensitive device and photosensitive element used in the 
photosensitive device 

2. Claims 

1. A photosensitive device comprising a semiconductor body 
having a photosensitive element which operates in a charge transfer 
and charge storage mode, said photosensitive element comprising a 
semiconductor body portion of a first type conductivity and an 
electrode layer separated from a main surface of said semiconductor 
body portion by a barrier layer and extending over a photosensitive 
area of said semiconductor body portion, mobile charge carriers being 
generated in the photosensitive area in response to incident radiation 
to be detected, said electrode layer forming with an underlying portion 
of said semiconductor body a charge transfer structure having means 
for applying bias potential to the electrode layer to form a capacitive 
depletion layer in said underlying semiconductor body portion during 
operation without inverting the conductivity type in the surface of said 
semiconductor body portion, and means for producing in said 
depletion layer a drift field extending across said photosensitive area, 
substantially parallel to said major surface and in the direction of an 
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edge portion of said electrode layer so that the produced photo- 
generated charge carriers from the whole of said photo-sensitive area 
be transported along said drift iSeld towards said edge portion; the 
photosensitive device further comprising means for locally delimiting 
in the semiconductor body portion a charge storage zone adjacent to 
said edge portion of said electrode layer and for storing the photo- 
generated charge carriers transported by said drift field; and means 
associated with said charge storage zone for detecting the charge state 
of said charge storage zone. 

2. A photosensitive device as claimed in Claim 1, wherein the 
largest dimension of said charge storage zone is at least one order of 
magnitude smaller than the smallest dimension parallel to said major 
surface across the whole of said photosensitive area underlying said 
electrode layer. 

3. A photosensitive device as claimed in Claim 1, wherein said 
smallest dimension across the photosensitive area is at least 1 mm. 

4. A photosensitive device as claimed in any one of Claims 1 to 
3, wherein said photosensitive area underlying the electrode layer is at 
least 1 mm^. 

5. A photosensitive device as claimed in any one of Claims 1 to 
5, wherein said barrier layer is an insulating layer, and the electrode 
layer comprises a resistive electrode which extends over said 
photosensitive area and has first and second connections, from which 
a voltage having a potential difference is applied along said resistive 
electrode to produce the drift-field in the underlying semiconductor 
body portion. 
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6. A photosensitive device as claimed in Claim 5, comprising 
means for applying to one of said first and second connections a 
voltage pulse so as to allow the photo-generated charge carriers to be 
accumulated below said resistive electrode when, in the absence of 
said pulse, said one connection is at the same potential as the other 
connection, and then to drift towards said charge storage zone when 
said pulse is applied to establish said potential difference between the 
connections. 

7. A photosensitive device as claimed in Claim 5 or Claim 6, 
wherein the charge storage zone and said first connection are provided 
adjacent to one comer of the resistive electrode, and said second 
connection is provided adjacent to an opposite comer of said resistive 
electrode. 

8. A photosensitive device as claimed in Claim 5 or Claim 6, 
wherein the electrode layer further comprises an elongate resistive 
electrode which extends alongside of the main resistive electrode and 
has a smaller surface area, said first connection being provided 
adjacent to the elongate resistive electrode, said second connection 
being provided adjacent to an opposite side of said resistive electrode, 
said charge storage zone being provided adjacent to one end of said 
elongate resistive electrode, and the elongate resistive electrode 
comprising connections adjacent opposite ends thereof for applying a 
voltage having a potential difference therebetween to produce a drift- 
field in the underlying semiconductor body portion in the direction of 
said charge storage zone. 
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9. A photosensitive device as claimed in any one of Claims 1 to 
9, wherein the charge storage zone is provided with a switchable 
connecting device for temporarily connecting said charge storage zone 
during operation to a voltage source and reset thereby the potential of 
said charge storage zone prior to the collection of photo-generated 
charge carriers. 

10. A photosensitive device as claimed in Claim 9, wherein said 
switchable connecting device is an insulated-gate field-effect 
transistor which is provided in said semiconductor body portion, and 
wherein said charge storage zone also forms a main electrode zone of 
said transistor. 

1 1. A photosensitive device as claimed in Claim 9 or Claim 10, 
wherein the charge storage zone is an impurity-doped zone of 
opposite conductivity type to that of said semiconductor body portion 
and is locally provided in said semiconductor body portion forming a 
p-n jimction therewith. 

12. A photosensitive device as claimed in Claim 9 or Claim 10, 
wherein an insulation electrode layer forms together with the 
underlying semiconductor body portion of said one conductivity a 
bulk-channel charge transfer structure for charge carriers of said 
conductivity type, and wherein a semiconductor zone forming the 
charge storage zone is a part of the semiconductor body portion of one 
conductivity type. 

13. A photosensitive device as claimed in any one of Claims 1 
to 12, wherein a circuit for detecting the charge state of said charge 
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storage zone is integrated in the same semiconductor body as said 
photosensitive element. 

14. A photosensitive device as claimed in any one of Claims 1 
to 13, wherein the charge state of the charge storage zone is detected 
by a circuit which compares the potential of the charge storage zone 
with the potential of a corresponding zone which has not collected 
charge carriers generated by incident radiation, the circuit switching 
an output stage from one state to another state when a difference 
between both potentials exceeds a predetermined value. 

15. A magneto-optical memory device using a photosensitive 
device as claimed in any one of Claims 1 to 14, for detecting optical 
radiation representative of the memory state of individual storage sites 
of the magneto-optical memory device. 

16. A photosensitive element suitable for use in the 
photosensitive device as claimed in Claim 2, wherein the largest 
dimension of said charge storage zone is at least one order of 
magnitude smaller than the smallest dimension parallel to said major 
surface across the whole of said photosensitive area underlying said 
electrode layer. 

17. A photosensitive element as claimed in Claim 16, wherein 
said smallest dimension across the photosensitive area is at least 1 mm. 

18. A photosensitive element as claimed in Claim 16 or 17, 
wherein said photosensitive area underlying the electrode layer is at 
least 1 mm^. 

19. A photosensitive element suitable for use in a 
photosensitive device as claimed in Claim 5 or Claim 6, wherein the 



Japanese Patent Application Laid-Open No.S53-27382 



charge storage zone and said first connection are provided adjacent to 
one comer of the resistive electrode, and said second connection is 
provided adjacent to an opposite comer of said resistive electrode. 

20. A photosensitive element suitable for use in the 
photosensitive device as claimed in Claim 5 or Claim 6, wherein the 
electrode layer further comprises an elongate resistive electrode which 
extends alongside of the main resistive electrode and has a smaller 
surface area, said first connection being provided adjacent to the 
elongate resistive electrode, said second connection being provided 
adjacent to an opposite side edge of said main resistive electrode, said 
charge storage zone being provided adjacent to one end of said 
elongate resistive electrode, and the elongate resistive electrode 
comprising connections adjacent opposite ends thereof for applying a 
voltage having a potential difference therebetween to produce a drift- 
field in the underlying semiconductor body portion in the direction of 
said charge storage zone. 

21. A photosensitive element suitable for use in a 
photosensitive device as claimed in Claim 9, wherein the charge 
storage zone is provided with a switchable comiecting device for 
temporarily comiecting said charge storage zone during operation to a 
voltage source and reset thereby the potential of said charge storage 
zone prior to the collection of photo-generated charge carriers. 

22. A photosensitive element as claimed in Claim 21, wherein 
said switchable comiecting device is an insulated-gate field-effect 
transistor which is provided in said semiconductor body portion, and 
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wherein said charge storage zone also forms a main electrode zone of 
said field-effect transistor. 

23. A photosensitive element suitable for use in a 
photosensitive device as claimed in Claim 9, wherein the charge 
5 storage zone is an impurity-doped zone of opposite conductivity type 

to that of said semiconductor body portion and is locally provided in 
said semiconductor body portion forming a p-n junction therewith. 
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Translator's notes: 

"Claims 1 to 5" in the original, should probably read "Claims 1 to 4"? 
"Claims 1 to 9" in the original, should probably read "Claims 1 to 8"? 
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